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AMHHEPrHHECKHE 3JIEMEHTM 
B HEPBHOH CHCTEME 3XHHOCTOMATH3 H OHJIOOTAJIbMHfl 


B. A. IIIhihob, H. KaHeB 


Ha ocHOBe rHCToxHMiraecKoro MeTo^a c rjiHOKcnnoBOH khcjiotoh noKa3aHo pacnpBAeJieHne 
aMHHeprn^ecKHX 3 ji0mbhtob b hbpbhoh cncTeMe ps^nfi, AepKapnii h MapnT Echi nostoma audyi , 
E. lindoense , Philophthalmus gralli , Philophthalmus sp. 


rncTOXHMHHecKHe HccJleAOBaHHH, BLinojiHeHHLie Ha TpeMaTO^ax HecKOJibKHX 
bhaob, noKa3HBaioT, hto y hhx b pe3yJiBTaTe o6pa6oTKH $opMaJiBAerHAOM hjih 
tjihokchjioboh khcjiotoh noHBJiHeTCH $Jiyopecn;eHH;HH b onpe^eJieHHBix ajieMeHTax 
HepBHOH CHCTeMBi. CBeueHHe oSycJiOBJieHo cneipn^HuecKHM B3aHMOAeiicTBHeM peaK- 
thbob c SnoreHHBiMH aMHHaMH. y HccJieAOBaHHBix TpeMaTOA o6Hapy>KeHo HeSojiB- 
inoe UHCJIO OTHOCHTeJIBHO KpynHBIX aMHHeprHHeCKHX KJieTOK, HO HepBHBie BOJIOKHa 
c 3eJieHBiM cBeneHneM pacnpocTpaHHiOTCH b pa3JiHuHBie OT^eJiBi HepBHOH chctombi h 
Aobojibho nojiHo OTpa>KaiOT ee o6m;yio Tonorpa(|)HK) (IIIhihob, 1979, 1980; IIIhihob h 
AP-, 1982; IIIhihob, JIioKiHHHa, 1984; Bennett, Bueding, 1971; Bennett, Gianut- 
sos, 1977). 

HepBHan cncTeMa axmiocTOMaraA paHee He HCCJieAOBaHa hh b Mop^ojiornuecKOM 
njiaHe, hh b njiaHe pacnpeAeJieHHH b Hen <|)H3HOJiorHuecKH aKTHBHBix coeAHHeHHH. 
B oTHoineHHH $HJio(|)TaJiBMHjii HMeiOTCH ^aHHBie o pacnpeAeJieHHH xoJiHH3CTepa3Bi 
b HepBHOH cncTeMe Cloacitrema michiganensis (Le Flore e. a., 1980) h KpaTKHe Mop(|)o- 
jiorHnecKHe CBeAOHHH o HepBHOH cncTeMe pe^HH h n;epKapHH 6jiH3Koro b cncTeMaTH- 
necKOM nojio>KeHHH Parorchis acanthus (Rees, 1966, 1967). B Hainen paSoTe npHBe- 
Ae hbi pe3yjiBTaTBi THCTOXHMHuecKoro BBiHBJieHHH aMHHeprnnecKHx ojieMeHTOB b pe- 
AHhx, n;epKapHHX h MapHTax Echinostoma audyi , E. lindoense , Philophtalmus 
gralli h Philophtalmus sp. 

MATEPHAJI H METOA 

Pe^HH h n;epKapHH E. audyi noJiyueHBi H3 MOJiJiiocKa Lymnaea stagnalis , 
a E. lindoense — H3 Planorbarius corneus (Bojirapnn). MapHT 9XHH0CT0MaTHA 6paJin 
H3 KHinenHHKa abihjiht nepe3 6 cyT nocjie 3KcnepHMeHTaJiBHoro 3apa>KeHHH. PeAHH 
h n;epKapHH Philophtalmus sp. b3htbi H3 MOJiJiiocKa Fagotia acicularis (Bojirapnn), 
a Ph. gralli — H3 Melanoides tuberculata (BneTHaM). AAOJiecKapnn, hhh;hcthpo- 
BaHHBix b TeneHHe 5—40 u, noAorpeBajra b BO^e ao 40 — 45° ajih noJiyueHHH 3Kch;h- 

CTHpOBaHHBIX (|)OpM. 

AMHHeprnnecKHe 9JieMeHTBi bbihbjihjih THCTOXHMHuecKHM mctoaom c ncnojiB30Ba- 
HHeM tjihokchjioboh khcjiotbi (De la Torre, Surgeon, 1976). TeJiBMHHTOB noMenjaJiH 
Ha CTeKJio, OTcacBiBaJiH bo Ay h TyT >Ke AoSaBJiHJin HecKOJiBKo KaneJiB pacTBopa, 
coAep>Kain;ero 1 % MOHorHApaTa tjihokchjioboh khcjiotbi, 0.236 M KH 2 P0 4 h 
0.2 M caxapo3Bi; pH pacTBopa 7.4. Hepe3 15—20 mhh pacTBop TigaTeJiBHo oTcacBi- 
BaJiH. CTeKJia c o6pa6oTaHHBiMH reJiBMHHTaMH pacnojiarajin b CTpye Tenjioro bo3- 
Ayxa (okojio 65°) ot $eHa Ha 15—20 mhh. IlocJie 3toto CTeKJia AonoJiHHTeJiBHO npo- 
rpeBaJiH 5 mhh b cyinnjiBHOM inKa(|)y npn 80°. Ilpn 3aBepineHHH o6pa6oTKH npena- 
paTBi 3aKJiiouaJiH b Ba3eJiHHOBoe hjih HMMepcnoHHoe MacJio. 
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JJjih paccMOTpeHHH npenapaTOB h MHKpo$OTorpa$HpoBaHHH HcnoJib30BaJiH jiio- 
MHHecii;eHTHLm MHKpocKon c $OTOHacaAKOH. CBeT piyTHo-KBapi^eBOH jiaMnn orpa- 
HHTOBajiH cBeTO$HJibTpaMH, nponycKaiomHMH cHHe-(f)HOJieTOByK) aacTb cneKTpa 

(OC-1-4, C3G-14-4, EC-8-2, 3anHpaK)m,HH-2 hjih JKC-18). 


PE3yjIbTATbI 


CneAH^HaecKaa $Jiyopecu;eHn;HH 3eJieHoro ijBeTa BbiaBJieHa b sjieMeHTax HepBHon 
CHCTeMbi y peAHH, AepnapHH h MapuT paccMOTpeHHbix 3XHHocT0MaTHA h $HJio(f)Tajib- 
mha. Ee jiOKajiH3aAHH b ochobhom cxoAHa y npeACTaBHTeJieii pa3Hbix ceMencTB. 
IloaTOMy HH>Ke npuBeAeHo oSnjee oiracaHne pacnpeAeJieHHa aMHHepmaecKHx 3Jie- 
MeHTOB. 06Hapy>KeHHLie HeSoJibinne pa3JiHHHa y Tex hjih hhlix oS'beKTOB oroBopeHbi 
no XOAy H3JI0>KeHHH TeKCTa. 




Phc. 2. CxeMa pacnpeAejieHHH aMHHepm- 
qecKHx ajieMeHTOB b HepBHoii cncTeMe nep- 
Kapnii axHHocTOMaT ha h (J)HJiO(|)TajibMH^. 

10 — HepBbi b XBOCTe uepKapHH; 13 — 6 pK)niHaH 
npHcocKa. 

OcTajibHbie o6o3HaHeHHH Tanne H*e, Kan Ha 

PHC. 1. 

4 - 

Phc. 1. CxeMa pacnpeAeJieHHH aMHHeprn- 
qecKHx ajieMeHTOB b HepBHoii cucTeMe peAHH 

3XHH0CT0MaTHA H (|)IlJIO({)TaJIbMH/I. 


i — HeiiponHJis h KOMuccypa roJiOBHoro raHrjraa; 2 —- HepBbi h BOJioKHa, HHHepmipyiomne nepenHHtt kohcu 
Tejia; 3 — nonepeqnaa KOMuccypa b roJioBuoM oTneJie pernra; 4 — BeHTpajibHbift; 5 — aopcajibHbiH; 6 — 
.naTepajibHUft HepBbi; 7 — norrepeHHaa KOMuccypa; 8 — Heftpon; 9 — HepBHbie BOJioKHa b jiaTepaJib.roM 

BbipocTe pemra. 


CfieneHHe y reJibMHHTOB npoaBJiaeTca b BojioKHax KOMHCcypn h Henpomuieii 
rojioBHoro raHrjina, b 2—3 napax OTHOCHTeJibHO KpynHHX HenpoHOB, b npoAOJibHbix 
HepBHbix cTBOJiax h nonepeaHbix KOMHCcypax. HepBHbie BOJioKHa coAep?KaT apKo 
CBeTam,Heca BapHK03Hbie pacinnpeHHa h aacTO bliivihaht Kan nyHKTHpHbie jihhhh. 
OjiyopecijeHijHa Hcae3aeT npn noBTopHOM yBjiaaaieHHH TKaHeBLix npenapaTOB. 
OHa He noaBJiaeTca, ecjin oS^eKTH He o6pa6oTaHbi tjihokchjioboh khcjiotoh hjih 
HeAocTaToaHo BbicymeHbi. PacnpeAeJieHHe aMHHeprnaecKHx ajieMeHTOB y peAHH, 
AepKapHH h MapHTbi npeACTaBJieHo Ha cxeMax h MHKpo$OTorpa(f)HHx (pnc. 1—4; 

CM. BKJI.). 

P e a h h. (pnc. 1; 4, a— b). B HaineM pacnopa>KeHHH 0Ka3ajincb peAHH pa3- 
jiHHHbix pa3MepoB, 3anojiHeHHbie mepKapnaMH h 6e3 TaKOBbix. Bo Bcex 3thx CJiy- 
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nanx npoHBJiHJiacb o6man 3aKOHOMepnocTB pacnpeAeJieHHH aMHHeprHHecKnx 3Jie- 
MeHTOB b HepBHOH CHCTeMe. B to me BpeMH Aa?Ke y cxoahhx (no pa3Mepy, a TaKjKO 
no HajiH^nio hjih OTcyTCTBHio b hhx ijepKapHH) 3K3eMnjiHpoB peAHH oahoto BHAa 
3aMeraH HeKOTopne pa3JinqHH b BeTBJieHHHX HepBHHX ctbojiob, b pacnoJio>KeHHH 
OTAejibHHX bojiokoh h KoMHccyp, oco6eHHo b nepeAHeM KOHn;e Tejia. B cbh3h c sthm 
CKJ iaAUBaeTcn BnenaTJieHne, hto Tonorpa^na HepBHon CHCTeMH y peAHH BectMa 
H3MeHanBa. 

HecKOJibKo cxeMaTnaecKH jioKaJiH3an;HK) (JjiyopecijHpyiomHX 3JieMeHTOB b HepB 
HOH CHCTeMe peAHH 3XHH0CT0MaTHA H $HJIO(|)TaJIbMHA MOJKHO npeACTaBHTB CJieAyKV 



Phc. 3. CxeMa pacnpeAeJieHHH aMHHeprH^ecKHX ajieMeHTOB b HepBHoii cncxeMe MapuT 3 Xhho- 

cxoMaTHA (nepeAHHH qacTb Tejia). 

11 — poToBaH npncoCKa; 12 — rjiOTKa; 15 — nnmuKn Ha bojiobhom BopoTHH^Ke. 

OcTaJibHtie o6o3HaHeHHfl TaKHC >fte, Kan na phc. 1,2. 

d^hm o6pa30M. Ha ypoBHe HaaaJia KHmenHHKa, Kan 6h oxBaTHBan nnmeBapHTejiBHyio 
Tpy6ny co chhhhoh ctopohh, pacnoJioJKeHo b AopcoBeHTpajibHoM HanpaBJieHnn 
CKonjieHne tohkhx (J)JiyopecijHpyiomHX bojiokoh. Oho HMeeT $opMy Ayrn c pacmn- 
peHHHMH KOHn;aMH h, oaeBHAHo, cooTBeTCTByeT KoMHccype h HenponnjiHM tojiob- 
Horo raHrJiHH. Ot kohijob «Ayrn», npHSjiHncaHCB k noBepxHocTH Tejia, HAyT Ha3aA 
BeHTpajiBHue hjih BeHTpoJiaTepajiBHHe ctbojih othochtcjibho SojiBmoro AnaMeTpa. 
AMHHeprHaecKHe BOJioKHa b hhx npoxoAHT ao 3aAHero Komja Tejia; 3Aect ohh BeT- 
bhtch h o6pa3yK>T HeSojiBmoe cnjieTeHne, 06'BeAHHHiomee ctbojih. Ot BepmnHH 
«Ayrn» Tan>Ke Ha3aA otxoaht napa 6oJiee tohkhx AopcaJiBHHX hjih AopcojiaTepaJiB- 

HHX CTBOJIOB. Ohh CBH3aHH C BeHTpaJIBHHMH CTBOJiaMH HOCpeACTBOM KOMHCCyp. 

IIomhmo yKa3aHHHX ctbojiob, b nepeAHeii hojiobhhc peAHH aacTo bhhbjihiotch 
(J parMeHTH tohkhx (JjjiyopecijHpyiomHX bojiokoh, HanpaBJieHHHX baojib Tejia. 
OAHaKO npOCJieAHTL nOJIHOCTBIO HX XOA H CBH3H He yAaJIOCB. Bo3MO>KHO, hto ohh 
cooTBeTCTByiOT jiaTepajiBHHM HepBaM. B cpeAHen h 3aAHen aacTnx Tejia peAHH to 
HJIH HHH6 CTBOJIH MOTyT pa3ABaHBaTBCH H TOTAa COOTBCTCTBeHHO yBCJIHHHBaeTCH HX 
KOJIHHeCTBO. 
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HepBHLie ctbojili nocjie BLixoAa H3 oSjiacra KOMHccypti h HenponHJien: rojiOBHoro 
raHrJiHH cHOBa oSLeAHHHiOTCH Ha ypoBHe BaJinna hjih miennKOB peAHH KOMnccypoH, 
KOTopan pacnojio>KeHa 6 jra>Ke k noBepxHocTH TeJia. Ot KOMnccypBi, KpoMe toto, 
OTXOflHT TOHKHe BOJioKHa. He KacancL HenponHJieH rojiOBHoro raHrJiHH, ohh npo- 
crapaiOTCH k nepe^HeMy Kornjy TeJia peAHH. CiOAa me HAyT TOHKHe HepBHLie ctbo- 
JIHKH H BOJIOKHa OT TOJIOBHOTO TaHrJIHH. nepe^HHe HepBLI BeTBHTCH H KaK 6lI OXBa- 
TLiBaiOT rjiOTKy. Hx otpoctkh o6pa3yiOT kojilijo Bonpyr poTOBoro OTBepcTHH. 
Tanne me o6pa30BaHHH $Jiyopeci];HpyiOT Bonpyr HanaJia KHinenHHKa h poahjilhoh 
nopLI. OTBeTBJieHHH OT HepBHLIX CTBOJIOB HHHepBHpyiOT JiaTepaJILHLie JIOKOMOTOp- 
HLie BLipOCTBI. 

y peAHH CTa6njiBHo bbihbjihiotch 2 napBi othochtojibho KpynHBix aMHHeprnne- 
ckhx HenpoHOB. nepBan napa KJieTOK A^aMeTpoM 5—6 mkm HaxoAHTcn HeMHoro 
OTCTynn ot 3aAHero Kpan KOMnccypBi rojiOBHoro M03ra. BTopan napa Tannx me hjih 
nyTB Sojibihhx no pa3Mepy HenpoHOB (6—9 mkm) pacnoJiaraeTcn Ha ypoBHe KOHn;a 
nepe^HeH Tpera—cepejjHHBi ajihhli TeJia peAHH. Ha oahhx npenapaTax 3 th KJieTKH 
jie>naT b GpioiHHBix HepBHBix CTBOJiax hjih npHJieraiOT k hhm. nepeA HenpoHaMH 
npoxoAHT nonepenHBie KOMnccypBi, KOTopBie coeAHHHiOT GpioinHBie h cnHHHBie 
HepBHLie CTBOJILI. V APyrHX 3K3eMHJinpOB KJieTKH paCHOJiaraiOTCH HO XOAy KOMHC- 
cyp h 3HanHTeJiBHo yAaJieHBi ot ctbojiob. B eAHHHHHLix cjiynanx okojio HenpoHOB 
2 -h napBi BBiHBJiHeTcn AonoJiHHTeJiBHan KJieTKa. Y HenpoHOB o6bihho xoporno bhahli 
2 OTpOCTKa, HO BCTpenaiOTCH KJieTKH C OAHHM HJIH HeCKOJIBKHMH OTpOCTKaMH. 

npn cxoACTBe pacnpeAeJieHHH aMHHeprnnecKHx BJieMeHTOB y peAHH $HJio<|)TaJiL- 
MHA H 3XHHOCTOMaTHA HMeiOTCH HeKOTOpBie pa3JIHHHH. B HaCTHOCTH, HenpOHHJIH 
rojiOBHoro raHrJinn $HJio<|)TaJiLMHA npeACTaBJiniOTCH hcckojibko Sojilihhmh ho 
o6T>eMy. y 9 thx TpeMaTOA xy>Ke BHAHa nonepenHan KOMnccypa Ha ypoBHe njiennKOB, 

XOTH AOBOJIBHO HCHO BBIHBJIHIOTCH ee (JpaTMeHTH MOK^y SpiOHIHLIMH H CHHHHBIMH 

HepBaMH. 

LJepKapHH. THCTOXHMHHecKaH peaKipin noKa 3 LiBaeT, hto aMHHeprHnecKHe 
ajieMeHTBi npncyTCTByiOT b HepBHOH cncTeMe AepKapnn y>Ke bo BpeMH $opMHpoBaHHH 
jihhhhkh b TeJie peAHH. y cBoSoAHOHJiaBaioipHx n;epKapHH pacnpeAeJieHne $Jiyopec- 
u^emjjm npeACTaBJineTCH b cJieAyiomeM BH^e (pnc. 2; 4, e, 3 ). Ha ypoBHe nepeAHero 
Kpan tjiotkh, no SoKaM ot Hee, HaxoAHTCH ckohjichhh tohkhx CBeTHm,HxcH bojiokoh; 
OHH COeAHHeHBI Me>KAy C 060 H HepBHBIMH BOJIOKHaMH TaKOTO >Ke pOAa. Jl 0 KaJIH 3 aii;HH 
3 thx 3JieMeHTOB cooTBeTCTByeT noJio>KeHHio y TpeMaTOA HenponHJieH h nonepenHOH 
KOMnccypBi rojiOBHoro raHrJiHH. ToHKHe HepBBi h BOJioKHa HAyT ot raHrJinn BnepeA. 
Ohh oxBaTBiBaiOT h HHHepBHpyiOT poTOByio npncocKy; HeKOTOpBie H3 hhx, ho-bhah- 
MOMy, oKaHHHBaiOTCH Ha nepeAHeM KOHije TeJia ijepKapHH. 

Ha3aA ot raHrJinn aMHHeprnnecKHe BOJioKHa npoxoAHT b cocTaBe SpioinHBix h 
CHHHHBIX npOAOJIBHBIX HepBHLIX CTBOJIOB. BpiOIHHBie CTBOJILI paCHOJIO?KeHLI 6jIH?Ke 

k 6oKaM n;epKapHH h blitjihaht 6oJiee moiahbimh ho cpaBHeHHio co chhhhbimh. 
y SojiBiHHHCTBa ijepKapHH ^JiyopecAHpyioiAHe BOJioKHa b SpioinHBix h chhhhbix 
CTBOJiax npocrapaiOTCH ao 3aAHero KOHija TeJia, ho b pHAe cJiynaeB b chhhhbix ctbo- 
Jiax ohh npocJie>KHBaK)TCH ao ypoBHH 3aAHero Kpan SpioinHon: npncocKH, a 
AaJiBine HanpaBJiHiOTCH k 6pk>ihhbim cTBOJiaM. 

no xoAy HepBHBix ctbojiob b TeJie AepKapnn: o 6 Hapy>KeHo 3 napBi aMHHeprnne- 
ckhx HenpoHOB c A^aMeTpoM 3— 6 mkm. nepBan napa KJieTOK pacnojio>KeHa hph6jih- 
3HTeJiLHo Ha ypoBHe 3aAHero Kpan tjiotkh, BTopan — y nepeAHero Kpan Spionmon: 
npncocKH h TpeTBH — Ha ypoBHe cepeAHHBi npncocKH. Henpoma 2 -h napBi oSbihho 
SB iBaiOT HecKOJifeo KpynHee ocTaJiLHBix h HanSoJiee neTKO bbiaojihiotch Ha npenapa¬ 
Tax. 9 th KJieTKH HecKOJiBKO yAaJieHBi ot SpioinHBix ctbojiob h hx otpoctkh o6pa3yiOT 
nonepenHyio KOMHccypy, KOTopan coeAHHneT SpioinHBie ctbojili co chhhhbimh h 
nocjieAHne Me>KAy co6oh. Okojio HenpoHOB 3 -h napBi ot SpioinHBix ctbojiob otxoaht 
KO pOTKHe HepBLI K SpiOIHHOH HpHCOCKe, B KOTOpOH (fjJiyopeCIJHpyiOmHe BOJIOKHa 
o6pa3yiOT kojibh;o. 

no 6oKaM AepKapHH CBeTHTCH TOHKHe BOJIOKHa, KOTopBie, OHeBHAHO, BXOAHT b co- 
CTaB JiaTepaJiLHBix HepBOB. B 3aAHen nacra TeJia (^JiyopecAHpyioiAHx 3 JieMeHTOB 
b CTBOJiax h HepBax nocTeneHHo CTaHOBHTCH MeHLine h hx CBeneHne cJiaSee. BoJiOKHa 
AopcaJiLHBix h ocoSeHHo JiaTepaJiLHBix HepBOB b 3toh oSjiacTH nacTO npocJie>KHBa- 
IOTCH C TpyAOM. ^OCTaTOHHO TOJICTBIMH H HpKHMH OCTaiOTCH BeHTpaJILHBie CTBOJILI. 
B KOHn;e TeJia ohh bxoaht b nonepenHyio KOJiLn;eByio KOMHccypy. AMHHeprHnecKHe 
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BOJioKHa HMeiOTCH h b APyrnx nonepeuHLix KOMHccypax, KOToptie pacnojio- 
>KeHLI Ha pa3JIHHHLIX ypOBHHX B AepKapHHX H CBH3LIBaiOT npOAOJIBHLie HepBHLie 
CTBOJILI. 

B XBOCTe n;epKapHH oSliuho $Jiyopecn;HpyioT jjBa hpoaojilhlix BOJioKHa hjih 
HepBa, KOTopBie HaxoAHTcn aobojilho 6jih3KO Apyr k APyry. HHorAa b ocHOBaHHH 
XBOCTa BBIHBJIHeTCH KOpOTKOe AOHOJIHHTeJILHOe BOJIOKHO. BoJIOKHa HMeiOT MHOrO Ba- 
Phko3Hbix pacnmpeHHH. B HauaJie xboctobbix HepBOB uacTO bhahbi 6oJiee KpynHBie h 
HPKO CBeTHIipieCH TOUKH. Bo3MO>KHO, HTO OHH HBJIHIOTCH MeJIKHMH aMHHeprHHeCKHMH 
HenpoHaMH. 

Cpe,n;H paccMOTpeHHBix ijepKapHH axHHOCTOMaTHA h $HJio(|)TaJiBMHA bbiaojihiotch 
E . audyi. V hhx, homhmo $Jiyopeci];eHi];HH, b ajieMeHTax HepBHOH cncTeMBi B03HHKaeT 
Hpe3BBinaHHo cHJiBHoe CBeuemie >KeJiTO-3eJieHoro ABeTa b o6pa30BaHHHX, KOTopBie 
pacnoJio>KeHBi AByMH pnAaMH b nepeAHen noJiOBHHe TeJia h, oucbhaho, cooTBeTCTByiOT 
KJieTKaM, Ha3BiBaeMBiM b jiHTepaType napa330(|)areaJiBHBiMH (pnc. 4, e ). IIpHUHHa hx 
$jiyopeci];eHi];HH ocTaeTcn 3araAouHOH. CBenemie Tan >Ke, KaK h b 3JieMeHTax HepB¬ 
HOH cncTeMBi, Hcue3aeT npn yBJiaumeHHH rncTOXHMHuecKHx npenapaTOB. 

M a p h t a. y BKCAHCTHpoBaHHBix aAOJiecKapHH $HJio(|)TaJiBMHA (pnc. 4, otc) h y 
B3pocJiBix 3XHH0CT0MaTHA (pnc. 3; 4, u) b o6ih;hx nepTax noBTopneTCH njiaH pacnpe- 
AeJieHHH aMHHeprHnecKHX ajieMeHTOB, kotopbih onncaH y n;epKapHH TpeMaTOA, ho 
yBejiHHHBaiOTCH pa3MepBi (JjiyopecAnpyioiAHx aJieMeHTOB HepBHOH cncTeMBi h Jiyume 
bhahbi HeKOTopBie AGTaJiH. y MapnT 1-h h 3-h napBi HenpoHOB npnoGpeTaiOT pa3MepBi 
nopHAKa 6x10, a 2-h — 9x15 mkm. y BeJiHHHBaeTCH AnaMeTp h npoTiDKemiocTB 
HepBHBIX CTBOJIOB. CoOTBeTCTBeHHO JiyHHie BHAHBI BOJIOKHa B JiaTepaJIBHBIX HepBaX, 
B POTOBOH H SpiOIHHOH HpHCOCKaX. CTaHOBHTCH 3aMeTHBIM CBeueHHe AOHOJIHHTeJIB- 
hbix tohkhx KOMHccyp h MHoroHHCJieHHBix tohkhx bojiokoh b nepeAHeM KOHIje TeJia, 
OCoQeHHO B o6jiaCTH BOpOTHHHKa. 

OBCY}KAEHHE 

Cnen;H(|)HHecKoe 3eJieHoe cBeuemie, B03HHKaiom;ee b ajieMeHTax HepBHOH cncTeMBi 
npn o6pa6oTKe rJiHOKCHJiOBOH khcjiotoh, paccMaTpHBaeTcn KaK pe3yjiBTaT H36npa- 
TeJiBHoro BBiHBJieHHH KaTexoJiaMHHOB (Lindvall, Bjorklund, 1974; De la Torre, 
Surgeon, 1976). HapnAy c 3thm hmciotch yKa3aHHH Ha to, uto cxoAHaa $Jiyopecn;eH- 
h;hh MO>KeT 6bitb oSycJiOBJieHa B3aHMOAencTBHeM peaKTHBa c aMHHOKHCJiOTaMH 
(Keenan, Koopowitz, 1982). IIocKOJiBKy MeAnaTopBi b (JjiyopecipipyioiAHX Henpo- 
Hax 3XHHOCTOMaTHA H $HJIO<|)TaJIBMHA eipe He HAeHTH(|)Hn;HpOBaHBI, BBIHBJieHHBie 
ajieMeHTBi HepBHOH cncTeMBi b cTaTBe Ha3BaHBi o6o6m;eHHo — aMHHeprnuecKHMH. 
B noJiB3y Toro, uto b ashhom cjiynae CBeuemie CBH3aHo c KaTexoJiaMHHaMH, noKa3Bi- 
BaiOT pe3yjiBTaTBi, noJiyueHHBie Ha APyrnx TpeMaTOAax. TaK, y ihhcto30m h $acn;HOJi 
HapnAy c 3eJieHBiM cBeuemieM HenpoHOB o6Hapy>KeHBi KaTexoJiaMHHBi b roMoreHaTax 
TKaHen h noKa3aHo, hto MeneHBin AO$aMHH 3axBaTBiBaeTCH HepBHBiMH BOJioKHaMH 

(TepeHHHa, 1981; Chou e. a., 1972; Bennett, Gianutsos, 1977; Gianutsos, Bennett, 
1977; Seed e. a., 1980; Dei-Cas e. a., 1981). ,E(jih KJieTOK, ceKpernpyioiipix KaTexon- 
aMHHOBBie MeAnaTopBi, Ha yjiBTpacTpyKTypHOM ypoBHe cuHTaeTca xapaKTepHBiM 
npHcyTCTBHe HeSoJiBiunx OKpyrJiBix Be3HKyji c ajieKTpoHHonjioTHBiM hapom. Be3H- 
KyjiBi TaKoro poAa o6Hapy>KeHBi b HenpoHax TpeMaTOA, b uacTHocTH b TepMHHaJinx 
h cHHancax y peAHH h n;epKapHH Parorchis acanthus (Rees, 1966, 1967), t. e. y BHAa, 

KOTOPBIH HBJIHeTCH 6JIH3KHM B CHCTeMaTHHeCKOM OTHOHieHHH K reJIBMHHTaM, paCCMO- 
TpeHHBiM b Harnen CTaTBe. TaKHM o6pa30M, HMeioniiHecH pa3Hoo6pa3HBie CBeAGHHH 
corjiacyiOTcn Me>KAy co6oh h roBopaT b noJiB3y BBicKa3aHHoro npeAnoJio>KeHHH. 

r HCToxHMHuecKHe AamiBie HOKa3BiBaiOT, hto ochobhoh njiaH pacnpeAeJieHHH 
«3ejieHBix» aMHHeprnuecKHx 3JieMeHT0B noBTopneTCH y o6ohx noKOJieHHH h Ha pa3- 
hlix CTaAHHX pa3BHTHH TpeMaTOA* TaK, y peAHH, n;epKapHH h MapnT $Jiyopecn;eHH;HH 
HMeeT MecTO b Henpomuinx h KOMHccype roJiOBHoro raHrJiHH, b hpoaojibhlix HepBHLix 
CTBojiax, nonepeuHLix KOMHccypax h t. a* HapaAy c 3thm aMHHeprnuecKHe ajieMeHTBi, 
TaK >Ke KaK h bch HepBHan cncTeMa, npeTepneBaiOT HeKOToptie H3MeHeHHH Ha pa3Htix 
aTanax >KH3HeHHoro ipiKJia TpeMaTOA* 

y peAHH HepBHLie BOJioKHa HHHepBnpyiOT TaKHe cnen;H(|)HUHLie a^ih hhx o6pa30- 
BaHHH, KaK poAHJibHan nopa h JiaTepaJiLHtie blipoctli. flonepenHan KOMHccypa, 
pacnoJio>KeHHaH Ha ypoBHe njieuHKOB peAHH, bo3mo>kho, CBH3aHa c $yHKn;HeH Ba- 


50 



JIHKa. G APyrOH CTOpOHbl, He HCKJIIOHeHO, HTO HaJIHHHe KOMHCCypbl B6JIH3H ot TOJIOB- 
Horo raHrjiHH h ee cbh3b c nepe^HHMH h 3a£HHMH HepBaMH oSycJioBJieHLi HeAocTa- 
tohhlim pa 3 BHTHeM raHrJinn Kan HHTerpHpyiomero ii;eHTpa HepBHon CHCTeMH. 
y ii;epKapHH h MapHT noAoSHoii KOMHCcypH He o6Hapy>KeHo. He npoHBJineTcn y 
HepKapHH H HHAHBHAyaJIBHaa H3MeHHHBOCTb B paCnOJIO>KeHHH HepBOB H KOMHCCyp, 
OTMeneHHaH y peAHH. Ecjih HenpoHbi 2-h napbi y peAHH MoryT BbirJiHAeTb Kan yHH-, 
•6h- H MyJIbTHnOJIHpHbie KJieTKH, TO y COOTBeTCTByiOH];HX KJieTOK pepKapHH H MapHT 
oSbiaHo hpko $Jiyopecii;HpyK)T Asa OTpocTKa. Kan yme yKa3aHo Bbirne, noMHMO 
AByx nap aMHHeprHnecKHX HeiipoHOB, y HenoTopbix 3K3eMnjinpoB peAHH bhahbi ao- 
noJiHHTeJibHbie oAHHOHHbie HepBHbie KJieTKH. TaKHM o6pa30M, pacnpeAeJieHHe aMH- 
HeprHHeCKHX 3JieMeHTOB y peAHH H 3aKOHOMepHOCTH HHAHBHAyaJIbHOH H3MeHHHBO- 
cth b hx pacnoJio>KeHHH ocTaiOTcn HeAocTaTOHHo HCHbiMH h yKa 3 HBaK)T Ha u;eJiecoo6- 
pa3H0CTb cnepnaJibHoro HCCJieAOBaHHH. 

y pepKapHH h MapHT CTa6njibHo npoHBJineTCH 3-h napa (JjJiyopecijHpyioiAHX 
HenpoHOB Ha ypoBHe cepeAHHbi SpionraoH npncocKH. IIo-BHAHMOMy, yKa3aHHbie 
KJieTKH CBH3aHbI C (JjyHKIJHeH 3TOTO OpraHa HJIH APyrHX, KOTOpbie IIOHBJIHIOTCH 
y repMa$poAHTHoro noKOJieHHH. 

y pepKapnii CBoeo6pa3HbiH opraH jiokomoahh — xboct, TaK >Ke Kan h jiokomo- 
TopHbie o6pa30BaHHH peAHH, HMeeT aMHHeprHnecKyio HHHepBaijHK). PacnpeAeJieHHe 
^JiyopecpnpyioiAHx bojiokoh b xBOCTe AepKapHH paccMOTpeHHbix axHHocTOMaraA 
h $HJio$TaJibMHA 6oJiee noxo>Ke Ha KapTHHy mraepBaipra xBocTa y njiarnopxHAHOH 
AepnapHH Haplometra cylindracea (Grabda-Kazubska, Moczon, 1981), neM 
y Cloacitrema michiganensis , rAe onncaHbi 3 napbi HepBOB (Le Flore e. a., 1980). 

y AepnapHH paccMOTpeHHbix TpeMaTOA, a TaKH^e y aKcipicTHpoBaHHbix aAOJiec- 
Kapnn $HJio(J)TaJibMHA rHCToxHMHnecKan peaKipm Ha aMHHeprnnecKHe coeAHHeHnn 
BbiHBjmeT cpaBHHTejibHo HeSoJibinoe hhcjio nonepenHbix KOMHecyp h aobojibho 
cjiabyio pa3BeTBJieHH0CTb HepBHbix ctbojiob. He ncnjiioneHo, hto b ashhom cjiynae 
KapraHa b KaKOH-TO CTeneHH orpammeHa pa3pemaioH];eH cnocoSHocTbio MeTOAa 
HCCJieAOBaHHH AJIfl BbIHBJieHHH TOHHaHHIHX BOJIOKOH. 06Hapy>KeHHe y MapHT 3XHHO- 
CTOMaTHA AOnOJIHHTeJIbHbIX KOMHCCyp aJIbHbIX CBH3en, TOHKHX HepBHbix BOJIOKOH 
b objiacTH aAopaJibHoro AHCKa h cpeAH KJieTOK coMaTHnecKon MycKyjiaTypbi Mo>KeT 
SbiTb oSycjiOBJieHo yBeJinnemieM AnaMeTpa bojiokoh h HHTeHCHBHocTbio hx CBene- 
hhh y B3pocJibix nepBen. Ho oneBHAHoe yBeJinnemie mohi;hocth h npoTHH^eHHocTH 
HepBHbix ctbojiob, npoHcxoAHiu;ee y MapHT, AaeT ocHOBaHne npeAnoJiaraTb, hto 
pa3BeTBJieHH0CTb h pacnpocTpaHeHne no KpanHen Mepe aMHHeprnnecKHx bojiokoh 
B03pacTai0T c poctom h pa3BHTHeM opraHOB h TKaHen reJibMHHTa. PacnpeAeJieHHe 
«3eJieHbix» HepBHbix bojiokoh y axHHocTOMaTHA h $HJio(f)TaJibMHA b o6ih;hx nepTax 
cooTBeTCTByeT JiHTepaTypHbiM CBeAeHHHM o HepBHon cncTeMe bthx TpeMaTOA* B to >Ke 
BpeMH OHO n03B0JIHeT BHeCTH PHA AOnOJIHeHHH K HMeiOIAHMCH AaHHbIM. 

Tpn napbi oraocHTeJibHo KpynHbix aMHHeprnnecKHX HenpoHOB, o6Hapy>KeHHbix 
y AepKapHH h MapHT axHHocTOMaTHA, a TaK>Ke y $HJio(f)TaJibMHA, 3aHHMaiOT cxoAHoe 
nojio>KeHHe c hoaoShbimh KJieTKaMH y hihcto3om, (fmcipioji, hotokothjiiocob. Hen- 
poHbi c >KeJiTon hjih >KeJiT0-3eJieH0H $Jiyopecii;eHii;HeH, onncaHHbie y ihhcto30m, HaMH 
He o6Hapy>KeHbi. 

HHHepBaAHH aMHHeprHnecKHMH BOJioKHaMH JiaTepaJibHbix bhpoctob h njiennKOB 
peAHH, XBOCTa AepKapnn, npncocoK y jihhhhok h B3pocJibix reJibMHHTOB h jioKaJiH3a- 
H.HH 3thx bojiokoh cpeAH KJieTOK coMaTHHecKOH MycKyjiaTypbi h MbiiHH, aAopaJibHoro 
AHCKa MapHTbi yKa3HBaiOT Ha to, hto HenpoHbi aMHHeprHnecKOH npnpoAbi npnHHMaiOT 
ynacrae b $opMHpoBaHHH motophoh aKTHBHocTH coMaranecKOH h cneAHaJiHsnpo- 
BaHHofi MycKyjiaTypbi Ha pa3Hbix 9Tanax pa3BHTHH TpeMaTOA. C APyron ctopohh, 
noAxoA $Jiyopecii;HpyK)H];HX HepBHbix bojiokoh k noBepxHocTH TeJia reJibMHHTOB, 
ocobeHHo Ha tojiobhom KOHii;e, AaeT ocHOBaHne npeAnoJiaraTb, hto aMHHeprHnecKHe 
ajieMeHTbi CBH3aHH h c peu;enTopHOH (JyHKipieH. 
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AMINERGETIC ELEMENTS IN THE NERVOUS [SYSTEM 
OF ECHINOSTOMATIDS AND PHILOPHTHALMIDS 

B. Shishov, I. Kanev 
SUMMARY 

Green light fluorescence characteristic of aminergetic neurons was revealed by means 
of hystochemical method with glyoxylic acid in the nervous system of redia, cercaria and ma- 
rita of Echinostoma audyi , Philophthalmus gralli , Philophthalmus sp. The distribution of fluo¬ 
rescent elements is repeated in general at the above developmental [stages [of trematodes and 
is associated with neuropiles and commissure of cephalic ganglia, with longitudinal nerve stems 
and transverse commissures. 2 and 3 pairs of relatively large aminergetic neurons have been 
found in redia, cercaria and marita, respectively. Fluorescent fibres innervate lateral processes 
of redia, tail of cercaria, mouth and abdominal suckers; they permeate somatic musculature.. 
This suggests the motor function of aminergetic elements. At the same time the endings of fibres 
at the body surface, especially in the anterior part, suggest their connection with receptors.. 
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Phc. 4 . Ojiyopeojeimmi aMHHepraaeciuix ajieMeiiTOB. 


— y penHH E. lindoense h HaxoaflmeftcH b Heft iiepnapnH (CTpeJina), oObenTHB l6x, roMajib 6.3x; 6, e — 
peanH h uepKapnft, jiewamnx b ee Tejie (CTpejma), o6t>6kthb 20X, rowajib 3x; & — HeftpoHbi 2-ft napw y pe- 
JIhh E m lindoense, oSbeimiB 40 X , rOMajib 5 X ; d — HeftpoHbi 2-ft napbi y 9KcmiCTnpoBaHHoft anojieCKapnn, oObeK- 
thb 90X, roMajib 5X‘, e — y iiepbapnH E. audxji , oObeimiB 20X, roMajib 3x; ok — y SKCtwCTupoBaHHoft ano- 
jiecKapHH Ph. gralli, oObeKTHB 20X, roMajib 3x; 3 — y aepKapnn E. lindoense, oObeKTHB 16X, roMajib 6.3x; 
u — b roJiOBHOM KOHiie MapHTM E. lindoense , oGbeimiB 16 X, roMajib 3 x. 


OcTajibHbie o6o3HaMeHHH Tanne me, Kan Ha pnc. 1“3. 







Piic. 4 (npodojijfceuue). 








